5.1 ENERGY CONSERVATION AND EMISSIONS REDUCTION

5.1.1 Energy Conservation and Air Emissions

From 1970 to 2010, the San Diego region more than doubled in population. In 2010, the region held
over 3.2 million people, 1.1 million homes, and 1.5 million jobs.* Most of the population growth was due
to longer life spans and increased birth rates versus migration into the region. Growth has occurred not
only in San Diego County and the North Coast Corridor (NCC) project area but also in adjacent regions
accessed by the I-5 highway and Los Angeles-San Diego-San Luis Obispo (LOSSAN) rail corridors,
including Orange County and Riverside County to the north, Imperial County to the east, and Baja
California, Mexico, to the south. During this period, travel demand in the corridor has been driven
largely by this multi-regional population and housing growth as development has occurred beyond the
corridor and more people commute longer distances for housing and employment. Through 2040, it is
forecast that land use and development patterns will change from past patterns of expansion into far-
reaching and undeveloped areas to a focus on new infill development in existing developed areas. The
San Diego Association of Governments’ (SANDAG) growth models predict that the region will grow by
another 939,000 people by 2040—a 29% increase. Over 300,000 new homes and nearly 400,000 new
jobs will be added during this same period.? In addition, the number of homes located within one—half
mile of public transit services is projected to increase from 45% (2008) to 64% (2050).> To
accommodate this influx, SANDAG and the local governments have implemented a Smart Growth land
use strategy that seeks to increase population density, reduce vehicle miles traveled (VMT), and curb
air pollutant and greenhouse gas (GHG) emissions.” The policies and trends toward Smart Growth
indicate that new transportation facilities will be necessary to continue to meet interregional and
regional travel demand as well as corridor and localized growth and travel demand.

Transportation has a direct effect on energy consumption, air quality, and GHG emissions. Across the
nation, and as people’s lives have become more mobile, travel demand has historically increased at a
higher rate than population growth. This situation is also true in the San Diego region with travel
demand in the NCC growing at a faster rate than population. This trend indicates that people today are
making more trips and covering longer distances than in the past. In the NCC, established land use
patterns of low density and segregated use lead to a high dependence on the private automobile. By
2040, even in the absence of highway-capacity improvements, VMT on -5 in the NCC is expected to
increase by at least 20%.> This growth will greatly outpace the projected growth in population;
accordingly, the strain on the transportation system will compound quickly without significant
improvements.

The NCC's current transportation facilities are plagued by congestion. From the peak-period backups
along I-5 to the single-track delays on the LOSSAN rail corridor, the NCC represents a bottleneck not
just for the San Diego region but also for the state and national transportation systems. Congestion
diminishes air quality throughout the corridor as vehicles are forced to operate at inefficient speeds in

l SANDAG 2050 RTP (Chapter 3), October 2011; Caltrans/SANDAG Series 12 Model, September 2011.
Ibid.

8 SANDAG 2050 RTP (Chapter 3), October 2011.

4 SANDAG Regional Comprehensive Plan, July 2004. Smart Growth focuses housing and jobs within urban areas served by
a multimodal transportation system, which, in turn, reduces urban sprawl and preserves open space, and agricultural and
natural resource areas.

® As discussed in Section 5.1.1.1, the Caltrans/SANDAG Series 11 model projected a 29.6% increase in VMT on I-5 between
2006 and the 2030 No Build Alternative. The Series 12 model projected a 20.1% increase in VMT on I-5 between 2010 and
the 2040 No Build Alternative.
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stop-and-start settings. Moreover, these bottlenecks on I-5 also spill into the local road network in the
form of “cut-through” traffic, which congests local communities and potentially results in localized air
pollutant emissions. In addition to congestion, circuitous routes caused by the corridor's topography
further increase energy consumption, air quality impacts, and vehicle emissions. With population
growing and travel demand increasing even more rapidly, the future promises even greater levels of
congestion in the NCC unless capacity improvements are made.

As the region’s transportation system and infrastructure expand to keep pace with projected population
and travel growth, policies that emphasize multimodal transportation networks focusing on Smart
Growth areas and high-occupancy vehicle (HOV) travel (carpools, vanpools and transit)—combined
with new technologies that reduce energy consumption and vehicle emissions—will minimize or reduce
growth in energy consumption, air pollution, and emissions. Within the NCC, some measures to reduce
energy consumption and improve air quality are already in place. The LOSSAN rail corridor provides an
alternative to automobile travel in the corridor through both intercity and commuter rail. The corridor
has existing bicycle and pedestrian facilities. Local governments are also working to implement
planned Smart Growth development, which would lower the demand for automobile trips.®

The I-5 NCC is located within the San Diego Air Basin (SDAB) in which the San Diego Air Pollution
Control District (SDAPCD) is responsible for air quality management. The SDAB—located in the
southwestern corner of California and comprising all of San Diego County—provides the basis for
measuring and monitoring air pollutants. The majority of the population and emissions are concentrated
in the western portion of the 4,260-square-mile basin. Despite a growth in population of more than 50%
and a doubling of VMT over the past 20 years, overall air quality in the SDAB has improved, reflecting
the benefits of cleaner vehicle technology.’

The federal Clean Air Act (passed in 1970 and last amended in 1990) forms the basis for the national
air pollution control effort. The U.S. Environmental Protection Agency (EPA) is responsible for
implementing most aspects of the Clean Air Act, which include establishing the National Ambient Air
Quality Standards (NAAQS) for the following “criteria pollutants”. ozone (O3), nitrogen dioxide (NOy),
carbon monoxide (CO), sulfur dioxide (SO,), particulate matter with an aerodynamic diameter less than
or equal to 10 microns in size (PMyo) and less than or equal to 2.5 microns in size (PM,s), and lead.
The NAAQS describe acceptable air quality conditions designed to protect the health and welfare of the
citizens of the nation.

The Clean Air Act delegates the regulation of air pollution control and the enforcement of NAAQS to the
states. In California, air quality management and regulation have been legislatively granted to the
California Air Resources Board (CARB). CARB has also established the California Ambient Air Quality
Standards (CAAQS), which are generally more restrictive than the NAAQS.

An area is designated “in attainment” when it is in compliance with the NAAQS or the CAAQS,
respectively. These standards are set by the EPA or CARB for the maximum level of a given air
pollutant that can exist in the outdoor air without unacceptable effects on human health or the public
welfare. Generally, if the recorded concentrations of a pollutant are lower than the standard, the area is
classified as being in “attainment” for that particular pollutant. If an area exceeds the standard, the area
is classified as “nonattainment” for that pollutant. Attainment status for criteria pollutants in the SDAB is
shown in Table 5.1-1. Although there are no ambient standards for volatile organic compounds (VOC)
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) SANDAG Trip Generation for Smart Growth: Planning Tools for the San Diego Region, June 2010.

LOSSAN Final Program EIR/EIS, September 2007.
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(also referred to as reactive organic compounds and reactive organic gases) or oxides of nitrogen
(NOy), they are important as precursors to Os.

TABLE 5.1-1: SAN DIEGO AIR BASIN ATTAINMENT STATUS

Federal (EPA) State (CARB)
Os (1 hour) Attainment* Nonattainment
O3 (8-hour - 1997) Nonattainment (Moderate) Nonattainment

(8-hour — 2008) Nonattainment (Marginal)

CcO Attainment (Maintenance Area) Attainment
PMio Unclassifiable** Nonattainment
PM2s Attainment Nonattainment
NO. Attainment Attainment
S0, Attainment Attainment
Lead Attainment Attainment
Sulfates (no federal standard) Attainment
Hydrogen Sulfide (no federal standard) Unclassified
Visibility-Reducing Particles (no federal standard) Unclassified

Source: EPA, Region 9: Air Programs, Air Quality Maps, April 2012; CARB, Area Designations Maps / State and National, 2011.

*  The federal 1-hour standard of 0.12 parts per million (ppm) was in effect from 1979 through June 15, 2005. The revoked standard is
referenced here because it was employed for such a long period and because this benchmark is addressed in State Implementation
Plans.

= At the time of designation, if the available data does not support a designation of attainment or nonattainment, the area is designated
as unclassifiable.

The SDAB is affected by locally produced emissions as well as those from other areas. Ozone and its
precursor emissions originate in the South Coast Air Basin (north of San Diego) and from Mexico to the
south. Implemented controls have resulted in a downward trend in Os levels and its precursors. On
November 15, 2001, the SDAB became eligible for redesignation as an attainment area, spending
nearly three years in compliance with the former federal 1-hour O3 standard. On July 28, 2003, the EPA
formally redesignated the SDAB as an Oz attainment area, and a maintenance plan was approved. On
April 15, 2004, the EPA issued the designations for the federal 8-hour O3 standard, and the SDAB was
classified as “basic” nonattainment, the least severe of the six degrees of Oz nonattainment.
Subsequently, effective June 13 and July 20, 2012, the SDAB was designated by the EPA as a
moderate nonattainment area for the 1997 8-hour NAAQS for Oz and as a marginal nonattainment area
for the 2008 8-hour NAAQS for O3, respectively. The SDAB is designated nonattainment for O3 under
the CAAQS.

CO concentrations in the SDAB decreased approximately 56% from 1981 to 2000.% As a result, the
federal CO standards have not been exceeded since 1989, and the state standard has not been
exceeded since 1990. The non-desert portion of the SDAB is designated as a federal attainment
maintenance area. With continuing enforcement of motor vehicle regulations, the air basin will likely
maintain its attainment status for both federal and state standards.® Pollutant burden levels of CO and
NOyx are predicted to decrease statewide through 2020 due to the implementation of stringent
standards, control measures, and state-of-the-art emission control technologies.

LOSSAN Final Program EIR/EIS (Section 3-3), September 2007.
Ibid.
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The SDAB is designated in attainment for all other criteria pollutants under the NAAQS with the
exception of PMy, which was determined to be unclassifiable. The SDAB is currently designated
nonattainment for Os;, PMy,, and PM,s under the CAAQS. Direct emissions of PMy, in the SDAB
increased 69% from 1975 to 2000 and are forecast to continue to increase, although at a slower rate.™
The increase can be attributed to growth in area-wide source emissions (mainly dust from vehicles on
paved and unpaved roads, construction and demolition equipment operations, and particulates from
residential fuel combustion.). This growth reflects the increase in regional population and VMT. PMy,
emissions from stationary sources are also expected to increase slightly because of industrial growth.
The SDAB is designated attainment for CO, NO,, SO,, lead, and sulfates under the CAAQS.

In addition to criteria air pollutants, greenhouse gases (GHG) are regulated in California and are
acknowledged by the EPA as a subset of air pollution. GHGs are gases that trap heat in the
atmosphere; principal GHGs include CO,, methane (CH,), nitrous oxide (N,O), Oz, and water vapor
(H.0). The greenhouse effect traps heat in the troposphere through a threefold process: short-wave
radiation emitted by the Sun is absorbed by the Earth; the Earth emits a portion of this energy in the
form of long-wave radiation; and GHGs in the upper atmosphere absorb this long-wave radiation and
emit this long-wave radiation into space and toward the Earth. This “trapping” of the long-wave
(thermal) radiation emitted back toward the Earth is the underlying process of the greenhouse effect.
Some GHGs, such as CO,, CH,, and N,O, occur naturally and are emitted to the atmosphere through
natural processes and human activities. Of these gases, CO, and CH, are emitted in the greatest
guantities from human activities. Emissions of CO, are largely by-products of fossil-fuel combustion,
whereas CH, results mostly from off-gassing associated with agricultural practices and landfills.
Man-made GHGs, which have a much greater heat-absorption potential than CO,, include fluorinated
gases (e.g., hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride, and nitrogen trifluoride), which
are associated with certain industrial products and processes."?

The effect each GHG has on climate change is measured as a combination of the volume or mass of
its emissions and the potential of a gas or aerosol to trap heat in the atmosphere, known as its global
warming potential (GWP). The GWP varies among GHGs; for example, the GWP of CH, is 21, and the
GWP of N,O is 310. Total GHG emissions are expressed as a function of how much warming would be
caused by the same mass of CO,. Thus, GHG gas emissions are typically measured in terms of
pounds or tons of “CO, equivalent” (CO,E)."

In 2007, the United Nations’ Intergovernmental Panel on Climate Change observed that “changes in
atmospheric concentrations of GHGs and aerosols, land cover and solar radiation alter the energy
balance of the climate system,” and that “increases in anthropogenic GHG concentrations is very likely
to have caused most of the increases in global average temperature since the mid-20th century.”*
These changes in global climate may have potential impacts on coastal resources, including rising sea
level, increased coastal flooding and erosion, inundation of developed areas and public access and

10

" LOSSAN Final Program EIR/EIS (Section 3-3), September 2007.

Greenhouse Gas Emission Inventory, CARB, April 2012; Climate Change — Greenhouse Gas Emissions, EPA.
http://www.epa.gov/climatechange/emissions/index.html.

Climate Action Team Report to the Governor and Legislature, California Climate Action Team, March 2006.

The CO; equivalent for a gas is derived by multiplying the mass of the gas by the associated GWP, such that MT CO;E =
(metric tons of a GHG) x (GWP of the GHG). For example, the GWP for CH, is 21. This means that emissions of 1 metric
ton of methane are equivalent to emissions of 21 metric tons of CO,.

14 Climate Change 2007: Synthesis Report — Summary for Policy Makers, Intergovernmental Panel on Climate Change,
November 2007. http://www.ipcc.ch/pdf/assessment-report/ar4/syr/ard_syr_spm.pdf.
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recreation areas, alterations to existing sensitive habitat areas, ocean warming, changes in marine
species diversity, distribution, and productivity, and increased ocean acidification.

On June 1, 2005, Governor Arnold Schwarzenegger signed Executive Order S-3-05 establishing
California GHG emission reduction targets. These goals are to reduce GHG emissions to 1) 2000
levels by 2010; 2) 1990 levels by the 2020; and 3) 80% below the 1990 levels by the year 2050. In
2006, these goals were reinforced with the passage of Assembly Bill 32 (AB 32), the Global Warming
Solutions Act of 2006. In 2008, Senate Bill 375 (SB 375) passed, providing a means to implement the
AB 32 goals for cars and light trucks to reduce GHG emissions to 1990 levels by 2020. SB 375
requires the CARB to develop regional GHG emission reduction targets for 2020 and 2035 and to
review each region’s determination that its plan achieves those targets. Regional metropolitan planning
organizations are required to include a sustainable communities’ strategy in their regional
transportation plan (RTP) that seeks to achieve these targeted reductions in GHG emissions. The
SANDAG 2050 RTP (2050 RTP) includes a Sustainable Communities Strategy (SCS), which
demonstrates how development patterns and the transportation network, policies, and programs will
work to achieve the region’s 2020 and 2035 GHG emission reduction targets. Central to the San Diego
region’s SCS are explanations for how the San Diego region will grow while improving the quality of
life." Caltrans acknowledged the need to develop energy-efficient projects in the Director's Policy on
Energy Efficiency, Conservation and Climate Change (June 2007), which states that Caltrans
“incorporates energy efficiency, conservation, and climate change measures into transportation
planning, project development, design, operations, and maintenance of transportation facilities, fleets,
buildings, and equipment to minimize use of fuel supplies and energy sources and reduce GHG
emissions.”

The key difference between past and current regional planning efforts is a sharper focus on reducing
GHG emissions from cars and light trucks. For these vehicles, the state has developed a three-tiered
approach to reducing GHG emissions. The state has enacted laws to increase vehicle fuel efficiency
and to increase the use of alternative, lower carbon transportation fuels. SANDAG and other regional
stakeholders are supporting infrastructure planning for alternative fuels.’® Together, with the regional
land use policies and transportation investments contained in the 2050 RTP, the reductions in GHG
emissions as required by AB 32 and SB 375 will occur throughout the SDAB.

In response to the transportation sector accounting for more than half of California’s CO, emissions, AB
1493 (Pavley) was enacted in 2002, which required CARB to set GHG emission standards for
passenger vehicles, light-duty trucks, and other vehicles determined by the state board to be vehicles
whose primary use is noncommercial personal transportation in the state. The bill required that CARB
set the GHG emission standards for motor vehicles manufactured in 2009 and all subsequent model
years. CARB adopted the standards in September 2004. When fully phased in, the near-term (2009-
2012) standards will result in a reduction of about 22% in GHG emissions compared to the emissions
from the 2002 fleet, while the mid-term (2013-2016) standards will result in a reduction of about 30%.
California’s efforts to reduce GHG emissions from light-duty motor vehicles have been expanded by
parallel regulation of GHG emissions and fuel economy by the EPA and National Highway Traffic
Safety Administration, respectively, most recently in August 2012. The first phase of the Corporate

15

e SANDAG 2050 RTP (Chapter 2), October 2011.

Ibid., Chapter 3.
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Average Fuel Economy standards, for model year 2017 to 2021, are projected to require, on an
average industry fleet-wide basis, a range from 40.3 to 41.0 miles per gallon in model year 2021."

California adopted a Low Carbon Fuel Standard (Executive Order S-1-07) in 2007 that requires a
reduction in the carbon intensity of California’s passenger vehicle fuels by at least 10% by 2020. This
reduction will be achieved by offering a variety of fuel options for personal vehicles that include
electricity, natural gas, propane, and biofuels. SANDAG has taken strides to assess what regional
infrastructure is needed to accommodate more alternative fuel choices across the region. It also has
supported the development of publicly accessible electric charging stations.™®

Energy, air quality, and GHGs are interrelated when it comes to transportation. Reductions in energy
consumption resulting in changes in travel behavior and technological advances often lead to
reductions in air pollutants and GHG emissions. The California Coastal Act seeks to minimize energy
consumption and VMT within the Coastal Zone, which, in turn, can assist in ensuring consistency with
regional SDAPCD or CARB requirements, and state legislation relating to potential air pollution
emissions and GHGs.

5.1.1.1 Energy Conservation

Transporting goods and people account for roughly half of California’s energy consumption.”® As
population and travel have grown over the past several decades, the energy needed to power this
movement of people and goods has grown correspondingly. While state and federal policies are
increasing the use of alternative fuels and low-emission vehicles, consumption of non-renewable
resources, such as fossil fuels, remains high. Current and future energy consumption in the NCC is
largely a function of the demand for movement of goods and people along both the LOSSAN rail and I-
-5 highway corridors.

LOSSAN Rail Corridor

The LOSSAN rail corridor between San Luis Obispo and San Diego is the second busiest intercity rail
corridor in the nation. In 2010, more than 8 million passengers used the rail corridor to commute to
work, and for vacations and other purposes.?’ As shown in Table 5.1-2, the Amtrak Pacific Surfliner,
which operates along the corridor between San Diego and San Luis Obispo, carries approximately 2.7
million passengers annually (approximately 7,400 per weekday), including over 700,000 annual
boardings within the NCC. Amtrak’s 20-Year Improvement Plan projects ridership to increase to 4.7
million annually (13,400 per weekday) by 2030 along the Pacific Surfliner route, with approximately 1.3
million of these riders boarding in the NCC.

7 EPA and National Highway Traffic Safety Administration, 2012. 2017 and Later Model Year Light-Duty Vehicle Greenhouse

Gas Emissions and Corporate Average Fuel Economy Standards, EPA-HQ—-OAR-2010-0799, NHTSA-2010-0131.
SANDAG 2050 RTP (Chapter 3), October 2011.

California Energy Commission. Consumer Energy Center: Transportation, 2006.
http://www.consumerenergycenter.org/transportation/index.html.

SANDAG 2050 RTP (Chapter 6), October 2011.
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TABLE 5.1-2: LOSSAN RAIL CORRIDOR PASSENGER BOARDINGS (2012 EXISTING AND 2030

PROJECTED)
2012 2030
Daily Annual Daily Annual
LOSSAN Rail Corridor
Amtrak Pacific Surflinera 7,400 2.7 million 13,400¢ 4.7 million
Commuter Rall - -
(Metrolink/COASTER) 21,100 5.6 million¢ 39,000¢ 10.5 million
Total LOSSAN 28,500 8.3 million 52,400 15.2 million
North Coast Corridorb
Amtrak Pacific Surfliner 2,200* 700,000 3,800¢ 1.4 million
Commuter Rall - -
(MetrolinkCOASTER) 4,100 1.1 million® 18,500¢ 4.9 million
Total NCC 6,300 1.8 million 22,300 6.3 million

Sources; Amtrak, NCTD, SCRRA, and SANDAG Ridership Reports; LOSSAN Corridorwide Strategic Implementation Plan.

a Amtrak Pacific Surfliner weekday averages based on Federal Fiscal Year 2012
b NCC includes the following stations: Oceanside, Carlsbad Village, Carlsbad Poinsettia, Encinitas, Solana Beach, and Sorrento Valley
¢ Calculated using the following annualization factors that are based on Fiscal Year 2012 or Federal Fiscal Year 2012 data:

Pacific Surfliner Annualization Factor: 354 Metrolink/l COASTER Annualization Factor: 268

The Metrolink and COASTER commuter rail systems serve over 5.6 million passengers annually
throughout their service areas (the Los Angeles and San Diego regions, respectively). Within the NCC,
these services accommodate approximately 1.1 million annual boardings (an average of 4,100 each
weekday). By 2030, these commuter rail lines are projected to serve 10.4 million passengers annually,
with the NCC portion increasing four-fold to 4.9 million (approximately 18,500 riders per weekday).
Ridership on the COASTER commuter rail service, which operates between Oceanside and downtown
San Diego, has more than tripled since service was initiated in 1995 to over 1.7 million riders annually
(approximately 6,500 per weekday).”* Expansion of travel routes and destinations by rail through
interconnectedness of rail infrastructure and associated ease of rail travel will encourage additional rall
ridership. The COASTER is scheduled to expand its service significantly through 2040, gradually
increasing the number of trains that traverse the corridor each weekday from 22 to 54, with additional
weekend service also planned.”” With the proposed LOSSAN corridor improvements in the NCC,
COASTER ridership is projected to increase to over 12,900 passengers each weekday by 2040, and
will have the capacity to carry up to 35,000.° Table 5.1-2presents existing and projected passenger
boardings.

In addition to passenger rail service, the LOSSAN rail corridor also accommodates freight rail. Between
2005 and 2020 the number of freight locomotive miles traveled along the entire LOSSAN rail corridor
will increase an estimated 66% (most freight trains require four locomotives). By 2020, the combined

2 | OSSAN Corridor Strategic Assessment, Wilbur Smith Associates, January 2010.

2 SANDAG 2050 RTP (Chapter 6), October 2011.
2 SANDAG/Caltrans Series 12 Model, April 2011.
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increase in passenger and freight locomotive miles in the corridor is estimated to be 62% above 2005
levels.** These changes will increase the energy consumption by locomotives in the LOSSAN rail
corridor.

In addition to greater energy consumption resulting from higher train volumes and more locomotives
traveling on the LOSSAN corridor, there is a direct relationship between rail corridor congestion and
energy consumption by trains. Energy consumption increases as rail corridors become more
congested. Bottlenecks caused by single-tracked railway sections (currently more than half of the
corridor) result in inefficient locomotive idling. Additionally, at-grade crossings in urban areas require
speed reductions for the trains and potentially increased idling for vehicles. These factors all decrease
the efficiency of locomotive travel and further increase energy consumption. Current bottlenecks and
speed restrictions will continue and increase under the No Build Alternative, exacerbating the increased
energy use from higher volumes of trains and locomotive miles in the corridor. Planned improvements
to the LOSSAN rail corridor would address current corridor operating deficiencies, which would help
reduce congestion and improve speeds, and lead to greater energy conservation.

I-5 Highway Corridor

In 2008, California’s 27 million vehicles consumed more than 18 billion gallons of fuel, a large
percentage of which was used in the southern portion of the state.”® In the NCC, automobile trips
comprise over 95% of all commute trips, resulting in significant energy consumption in the corridor
attributable to auto use.”®

An individual automobile’s energy consumption per mile is the result of many variables, such as the
type of vehicle, including make, model, size, and fuel technology; roadway terrain where steep grades
result in greater fuel consumption; and travel speeds, which is a function of both posted speed and
traffic congestion. On a broader scale, data and projections about vehicle energy consumption at the
corridor and regional levels can generally be extrapolated from two key travel factors:

e Vehicle Miles Traveled (VMT), which is the total number of miles traveled by all vehicles on a
peak-period, daily, and/or annual basis.

e Vehicle Hours Traveled (VHT), which is the total number of hours vehicles spent traveling during
a period of time. It is directly related to traffic volumes, levels of traffic congestion, and the resulting
average speed (miles per hour [mph]).

While VMT and VHT can act as proxies for measuring vehicle energy consumption in the corridor, it is
misleading to assess such at the corridor level. Policies, plans, and programs to reduce transportation
energy consumption, as well as improve air quality and address GHG emissions are appropriately
established and evaluated on a regional level by both SANDAG and the State of California. These
regional policies capture the combined and interrelated influence of various components of the regional
transportation system on energy consumption. The purpose and role of the proposed NCC
transportation improvements are to efficiently move more people to, from, and through the corridor as
part of the regional transportation network. Given the regional nature of the transportation system,
travel behavior (i.e., travelers do not know corridor boundaries), and energy consumption, looking at
the regional relationships among vehicle travel, population, and person-trip characteristics (travel

LOSSAN Final Program EIR/EIS (Section 3-5), September 2007.
Caltrans 2008 California Motor Vehicle Stock, Travel, and Fuel Forecast, June 2009.
SANDAG 2050 RTP (Technical Appendix 7), October 2011.
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mode) provides a more meaningful discussion of the proposed NCC project influence on energy
consumption and conservation than restricting analysis to the corridor alone. More directly, the
proposed NCC transportation improvements are intended to support regional policies to increase the
efficiency of regional transportation/transit; therefore, an assessment of the role the corridor
transportation improvements play in the region (by considering regional VHT, VMT, VMT per capita,
and HOV/transit-mode share) is as important as the assessment of corridor-only VHT and VMT to the
energy consumption discussion.

Figure 5.1-1 shows the interrelationships of these transportation factors for not only energy
consumption, but also for air pollutant and GHG emissions, which are discussed in following sections.

FIGURE 5.1-1: DEFINING TRANSPORTATION FACTORS FOR ENERGY, AIR POLLUTANT EMISSIONS,
AND GREENHOUSE GAS EMISSIONS

Energy,
Emissions, and
GHGs

VHT and
Congestion

Mode Share Fleet Mix

Within the NCC, existing and projected daily VMT on [-5 is shown in Table 5.1-3. Caltrans and
SANDAG produced two travel forecasts for 2030 and 2040 horizon years, both of which project
significant growth in I-5 travel demand in the NCC. The two models—Series 11 for the 2030 forecast
and Series 12 for 2040 forecast—indicate that this growth will occur regardless of whether highway-
capacity improvements are made between today and the horizon years. In other words, planned
improvements to I-5 would not significantly induce travel on the highway; rather, they would make
already occurring travel more efficient and reliable. The forecasts, which assume planned
improvements to the parallel LOSSAN rail corridor, indicate that VMT on the I-5 NCC will increase by
between 20.1% and 29.6% by the model forecast horizon years under a No Build (no highway-capacity
increases) alternative.

TABLE 5.1-3: DAILY VEHICLE MILES TRAVELED (I-5 NORTH COAST CORRIDOR)

‘e : -5 No Build : -5 Build
Existing -5 No Build % Change from -5 Build % Change from

2006 2010 2030 2040  Existing 2030 2040 15 No Build
Dally VWMT | 544 7.05 ) 7.33 )
(Series11) | milion |~ | milion | 29.6% milion |~ 4.0%
Dally VMT — 557 | | 669 ) — | 708 )
(Series 12) million million 20.1% million 59%

Source: Caltrans/SANDAG Series 11 Model, August 2010; Caltrans/SANDAG Series 12 Model, August 2012.
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By contrast, with the planned addition of four Express Lanes to I-5 (for carpools, vanpools, transit, and
paying single-occupancy vehicles [SOVs]), the travel forecasts project only an additional 4.0% (Series
11, 2030) to 5.9% (Series 12, 2040) increase in VMT above the level of the No Build projection. The
approximately 4% to 6% increase appears to be the combined result of latent demand (i.e., improved
access) and a shifting of travel from the parallel arterials of Pacific Highway and North EI Camino Real
to I-5 as travel becomes more efficient on I-5 and avoidance behavior is minimized. This indicates that
the projected rise in VMT over the next several decades is much more a function of increased demand
as a result of corridor growth, than a function of induced demand as a result of expanded capacity. It
also indicates that, without any improvements, the highway will be unprepared to meet future demand.

A large portion of the existing freeway facility is at capacity during the peak periods; thus, the projected
20% increase in VMT on I-5 under the No Build Alternative can be accommodated only by extending
the peak periods over a longer period of time. On most highways, peak-period congestion applies to a
single direction of travel, such as a morning peak period heading into downtown or an afternoon peak
period heading out of downtown. Southbound I-5, however, experiences two peak periods during the
day. Congestion occurs for an average of five hours per day in both the southbound and northbound
directions. As shown in Table 5.1-4, during the off-peak (defined as non-commute times generally
before 6:00 A.M., from 9:00 A.M.—3:00 P.M., and after 6:00 p.Mm.) in 2010, it took an average of 23-25
minutes to drive the 27 miles in either direction on I-5 between Harbor Drive at the north end of the
corridor and La Jolla Village Drive at the south end. During the peak periods in 2010, average
southbound travel time increased to 32 minutes in the afternoon (PM peak hour) and 35 minutes in the
morning (AM peak hour). Northbound average travel time increased to 30 minutes during the afternoon
peak period (PM peak hour). The corridor also experiences consistent southbound weekend
congestion, resulting in a corridor travel time of up to 30 minutes, approximately 6 minutes longer than
free-flow travel times, which is approximately 24 minutes.?’ The peak-period congestion and travel-time
degradation is compounded by the multi-purpose trip nature of this highway that serves not only high
volumes of commute trips, but also recreational, regional, interregional, and short-distance local trips.

TABLE 5.1-4: 2010 WEEKDAY TRAVEL TIME, |-5 FROM LA JOLLA VILLAGE DRIVE TO HARBOR

DRIVE
Off-Peak Hours AM Peak Hours PM Peak Hours
Southbound 23-25 minutes 35 minutes 32 minutes
Northbound 23 minutes 23 minutes 30 minutes

Source: SANDAG/Caltrans Series 12 Model, December 2011.

By 2030 under the No Build Alternative, congestion will expand significantly as compared to 2010
conditions, to the extent that the entire length of the corridor in both directions is projected to
experience severe congestion and traffic delay during the peak periods. In addition, if no improvements
are made to I-5, forecasts indicate that the projected increases in average daily traffic will extend the
time duration of congestion in both the northbound and southbound directions. In 2006, congestion
lasted on average 5 hours in both the northbound and southbound directions. Without project
improvements, as early as 2030, travel time is projected to increase to 53 to 54 minutes in the AM peak
period and 40 to 48 minutes in the PM peak period.?® The period of time for which drivers would have
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e I-5 NCC Project Draft EIR/EIS (Section 1-4), June 2010.

I-5 NCC Project Supplemental Draft EIR/EIS (Chapter 2), March 2012.
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to experience this congestion also would increase for both AM and PM peak travel periods—from 5
hours in 2006 to 6 hours in the future. By 2030, if no improvements are made to I-5, congested travel
hours will more than double, with northbound congestion forecast to extend to 9-10 hours and
southbound congestion to extend to 13 hours.?

5.1.1.2 Air Pollution, Greenhouse Gases and Climate Change

Transportation, particularly motor vehicles, is a large source of pollutant emissions. Transportation
(including cars, trucks, trains, planes, and ships) is also estimated to be responsible for 38% of
California GHG emissions in 2009.% Like energy consumption, air pollution is generally monitored and
measured on a regional basis (e.g., air basin, air district boundaries, and counties). While global
climate change is a cumulative impact resulting from many years of technological and societal changes
and is generally addressed on a larger scale (e.g., state, national, global), GHG inventories have been
prepared for smaller regions of emission sources (e.g., cities, counties), and GHG emissions can be
estimated for individual projects, such as the proposed improvements. Individual transportation projects
may have incremental contributions to GHG emissions, but they generally do not create enough GHG
emissions to significantly affect global levels.

The state of California has set ambitious goals for GHG reduction across its 18 metropolitan regions
through SB 375. In 2008, CARB set targets for cars and light trucks in the San Diego region that call for
a 7% per-capita reduction in GHG emissions by 2020 and a 13% reduction by 2035. Since a significant
portion of GHG emissions come from transportation sources, these targets heavily influenced the
composition of transportation projects and the design of the transportation network in the 2050 RTP.

SANDAG has determined that the best way to meet these reduction goals is to provide the general
public and those who move goods with convenient multimodal travel options that maximize productivity
and reduce the costs and time associated with travel. The PWP/TREP would assist in the achievement
of this goal by increasing public transit capacity and accessibility, as well as reducing overall VMT.

In accordance with SB 375, the building blocks of the SCS include the following:

e A land use pattern that accommodates the region’s future employment and housing needs, and
that protects sensitive habitats and resource areas.

e A transportation network of public transit and Express Lanes, and highways, local streets,
bikeways, and walkways built and maintained with available funds.

e Managing demands on the transportation system (also known as transportation demand
management [TDM]) in a way that reduces or eliminates traffic congestion during peak periods of
demand.

e Managing the transportation system (also known as transportation system management [TSM])
through measures that maximize the efficiency of the transportation network.

e Innovative pricing policies and other measures designed to reduce VMT and traffic congestion
during peak periods of demand.*
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0 San Diego NCC—CSMP (Chapter 8), August 2010.

CARB California Greenhouse Gas Inventory for 2000-2009 — by Category as Defined in the Scoping Plan, 2011.
http://www.arb.ca.gov/cc/inventory/data/tables/ghg_inventory scopingplan_00-09_2011-10-26.pdf.

31 SANDAG 2050 RTP (Chapter 3).
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The 2050 RTP and its SCS will guide the San Diego region toward a more sustainable future by
focusing housing and job growth in urbanized areas, protecting sensitive habitat and open space, and
investing in a transportation network that provides residents and workers with transportation options
that will help reduce GHG emissions. It is anticipated that with each RTP (every four years) there will
be new opportunities to help reduce GHG emissions. The regionwide 2050 RTP/SCS reduces energy
consumption and GHG emissions with the following key achievements:

e Meets state GHG reduction mandates.

e Funds $2.7 billion for regional and local bicycle and pedestrian projects and programs.

e Provides 156 new miles of trolley service and a new trolley tunnel in downtown San Diego.
¢ Expands and speeds up COASTER service in the NCC.

¢ More than doubles the transit service miles and increases transit frequency in key corridors.

e Creates 130 miles of Express Lanes to facilitate carpools, vanpools, and premium bus service and
creates new carpool and telework incentive programs to reduce solo driving.

e Doubles the number of homes and jobs within one-half mile of transit.**

LOSSAN Rail Corridor

The overall growth in the number of trains and locomotives on the LOSSAN rail corridor described
previously will contribute to air emissions in the SDAB; however, agreements between operators and
regulators will provide locomotive fleet emission improvements in California 20 years ahead of the rest
of the country. It is anticipated that innovations in low-emissions locomotive technology through and
beyond 2040 will result in cleaner locomotives operating in the corridor as existing locomotives reach
the end of their useful life and are replaced by new, more efficient models, and new locomotives are
acquired to accommodate the passenger and train growth in the rail corridor. But even with lower-
emission locomotives, emissions will increase as rail corridors become more congested. Bottlenecks
caused by single-track sections on the LOSSAN rail corridor (just under half of the NCC LOSSAN ralil
corridor) result in locomotive idling as trains wait along passing tracks, and at-grade crossings in urban
areas require speed reductions. These factors decrease the efficiency of locomotive travel and
increase emissions. Relieving track congestion by enhancing operations and improving travel times in
high-congestion rail travel corridors would lead to an overall reduction in air pollutant emissions,
including GHG emissions.

I-5 Highway Corridor

In 2010, on-road transportation represented almost 50% of GHG emissions in the San Diego region.*
On-road transportation’s contribution to GHG emissions is dependent on several main factors,
including the types of vehicles on the road (fleet mix); the type of fuel the vehicles use (gasoline, diesel
fuel); and the time (VHT), distance (VMT), and efficiency (congestion) that the vehicles travel (Figure
5.1-1). While some strategies to reduce GHG emissions—such as improved fuel economy and new
fuel and vehicle types—will be determined at the state, national, or global levels, others. Other
strategies —such as improving efficiency and reducing demand on the transportation system— will be
implemented at the local level The effects of transportation congestion on air emissions, including GHG
emissions, can be substantial.
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A key concept in the transportation and air quality relationship is between vehicle emissions and travel
speeds at a given point in time. Strategies that affect vehicle speeds and traffic flow conditions will
have different impacts on different pollutants. Emissions rates for VOCs, NOy, and CO vary with
vehicle speed. However, in general, emissions rates for particulate matter, or sulfur oxides (SOy) do
not vary substantially with vehicle speeds, yet particulate matter emissions are affected slightly due to
tire and break wear.** Congestion—particularly stop-and-go congestion—both decreases vehicle
energy efficiency and increases VHT, leading to increased energy consumption. In general,
stop-and-go traffic produces higher emission rates for virtually all vehicle types and traditional
urban-scale pollutants such as hydrocarbons, CO, and NOx. Per-vehicle emissions of urban-scale
pollutants decline as traffic flow improves until, at very high speeds (e.g., 60+ mph), emission rates
increase again.® Strategies that result in higher average speeds might reduce VOCs, but could
increase CO and NOx emissions.*® Strategies that involve shifting traffic from peak to off-peak periods,
therefore, could also increase CO and NOy emissions. Fuel consumption increases by about 30%
when average speeds drop from 30 mph to 20 mph, while a drop from 30 mph to 10 mph results in a
100% increase in fuel use. Studies estimate that approximately 10% of all on-road fuel consumed is a
result of congestion.*’

Vehicular emissions of carbon dioxide (CO;), a GHG, follow a similar pattern, varying with fuel
economy. Road congestion that significantly reduces speeds or increases engine loads will also
increase emissions; the highest CO, levels from mobile sources, such as automobiles, occur at stop-
and-go speeds of 0—-25 mph and speeds over 55 mph (automobiles are most efficient when operating
at steady speeds).*® However, although emissions of traditional pollutants of concern (hydrocarbons,
CO, and NOx) have declined substantially in recent decades as vehicle technology has improved, CO,
emissions are governed by fuel economy. Notwithstanding state and federal efforts to reduce GHG
emissions from new motor vehicles, holding fuel consumption per mile driven as a constant, increases
in VMT would result in increases in CO, emissions.*® Despite the increase in VMT projected on -5,
corridor project improvements are projected to reduce congestion and lead to a decrease in VHT,
which would tend to positively influence congestion-related vehicle emissions in the corridor.

In addition, Caltrans developed a Climate Action Program in 2006 to promote clean and energy-
efficient transportation, and to facilitate and coordinate implementing climate change strategies and
related activities within Caltrans and partner agencies. Two of the main strategies of the Climate Action
Program are to reduce GHG emissions from transportation (through system improvements, lowered
congestion, and utilization of intelligent transportation systems) and from land use sources (including
increasing efficiency of facilities, fleets, and equipment through reduction measures and technology).*
The Climate Action Program emphasizes using technological and market mechanisms for reducing
GHG emissions, developing alternative fuels and vehicles, and increasing vehicle efficiency to gain the
most reductions.

In 2010, SANDAG published a Climate Action Strategy (CAS) that was prepared under a partnership
with the California Energy Commission.* The CAS acts as a guide for SANDAG and local
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Multi-Pollutant Emissions Benefits of Transportation Strategies, ICF International, 2006.
Prioritization of Transportation Projects for Economic Stimulus with Respect to GHGs, UC Davis/Caltrans, 2009.
Multi-Pollutant Emissions Benefits of Transportation Strategies, ICF International, 2006.
LOSSAN Final Program EIR/EIS (Section 3-5), September 2007.
I-5 NCC Project Draft EIR/EIS (Section 4-6), June 2010.
Prioritization of Transportation Projects for Economic Stimulus with Respect to GHGs, UC Davis/Caltrans, 2009.
h SANDAG 2050 RTP Final EIR (Chapter 4), October 2011.
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governments and policymakers in addressing climate change. The CAS recognizes the importance of
local and regional action to achieve statewide climate goals and identifies how local jurisdictions can
participate in achieving those goals. Because local governments have greater control over some areas
of decisionmaking, the CAS emphasizes those areas where the greatest impact can be made at the
local level (e.g., land use patterns, transportation infrastructure and related public investment, building
construction and energy use, and government operations). These areas constitute the majority of
statewide emissions. A major purpose of the CAS is to identify land use and transportation policy
measures that would help the SANDAG region meet or exceed its SB 375 targets for reducing GHG
emissions from passenger cars and light-duty trucks. For each of the subject areas, goals, objectives,
and policy measures are introduced to further describe how GHG emissions reductions could be
achieved. The goals that are applicable to the PWP/TREP include the following:**

¢ Minimize GHGs when vehicles are used.

e Promot